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(54) Casing for smoking and storage of foodstuffs 



(57) A casing for smoking and storage of foodstuffs 
is provided The casing comprises a heat-shrinkabie 
tubular laminate inducing at least one layer of a pdya- 
mide resin and at least one layer of a modified poryoiefin 
resin having adhesiveness to said poiyarride resin, said 
layer of modified pdyolehn resin having a thickness of 
from 1 to 25um, or the casing comprises a heat-shrink- 
abie tubular laminate including at least one layer of a 
potyamide resin, at least one irrtermediate layer of a 
modified polyolefin resin having aoTtesiveness to said 
potyamide resin, and at least one layer of a polyolefin 
resin, said modified polyolefin resin layer and the poly- 
olefin resin layer having a combined thickness of from 1 
to 25|xm. The casing is effective as a replacement for 
both the primary casing and the secondary casing of 
the prior art 
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BACKGROUND OF THE INVENTION 
s 1. ReMcJ the invention: 
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The presBmirwwton relate 
caftcntocasn^ta 

preparation of dher smoked foodstuffc<»pabteof long periods of storage. 
2. Description of the prior art 

Snra^focdstuffe^ 
ing and the secondai? casing. The primary caang functions to reta^ 
15 ^ccmposeddmaterialsha^ 

inside of Rasing . However, water vapor and steam can also penetrate these iitt^ 
Mrty, readting in the stuffed contents of the primary casing losing weigtt over ti^ 
of the product 

Aa»idingly,thepm 
low water vapor and steam permeability after smcJartg. 

Presently, natural casir^ such as animal jr^ 
oi^^ as the prirnary casings for sm^ 

ir^ for ham and sausage, and hav^ 

obtain due to irregular shapes of the intestine. Further, the animal intestines may be of unsatisfactory strength fre- 
quently, since the strength of the intestines depemis on the healfo^ 

Rbrous casings are employed to supplement the short supply of natural casings such as animal intestines. ^ 

stffi and fc^, thereby retj^ 

sausage. Further, since the serrntransparent, white appearance of the paper based ffcrous casing substantially con- 
ceals the meat product, rendering the products as manufactured uretcceptabJe to markets, espetiafly to the Japanese 
n^rt^ ft is necessary to remove the famous casing after omipletionrf the snto^ 

The smofcriproductefe then repa^ 
and sale. The repacking is a troublesome work and provides an opportunity for contamination of the product with vari- 
ous germs. Furthermore, the high steam perme^^ 

smoking. Further, the production of the viscose raw material causes environmental pollution. 

JP-B-6-73428 teaches the use erf a single layered smota^ 
Wended resinfilm adapted to maintain the weight of cortente over an ©derated storage period However examples cfis- 
closed in the teaching allow as as 1.0&wei 
for further improvement for practical usages of the casing. 
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SUMMARY OF THE INVENTION 

It is an object of the present invemion to provide casings for sn 
s^ ^foodstuffs such a^ 

vide smoked products amenable to storage without ary further treatmert for erte^ 
as the primary casing and as the secondary casing. 

With the foregoing and other objects in view, this invention in we aspect res^bn^y in a <asir^ for smoking 
and storage of foodstuffs, which casing comprises a heai-«hrmkabJe tubular laminate inducing at least one layer of a 
polyanuderesn and at leasts ^ 
layer of modified polyoJefm resin having a thickness of from 1 to 25um, preferably from 3 to 20jira 

Inanofter aspect this invention r^esinacas^ 
atte tubular laminate indudi^ 

olefin resin having adhesiveness to said polyamide resin, end at least one layer of a polyoNtfin resin, said modified 
polyclef in resm layer and the polyolefin resin layer having a total thickness of from 1 to 25Mm. preferably from 3 to 20um 
Preferably, the tubular laminate is produced as a seamless tubs. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

Polyamide resin layers have to permeability for oxygen gas, but are highly permeable for &RQ3dng-(pB compo- 
nents. However, pcJyarrnda resins also have a high permsab3ity to water vapor and are accordingly poor tor preventing 
water toss by vaporization from materials packed thersssih. A mooted poJyoJefin resin layer of 1 -25pm thickness, or a 
double layer of 1 -25pm thickness corrrposed of a modFted poiyoieJtn resin layer and a poryolefcn resin layer, allows per- 
meation of smoking-gas cc^nponsnts and prevents water vaporization from materials packed therewith, but shows high 
permeabifity for oxygen gas. Mufti-layer casings according to the present invention, in combining functional capacities 
of these layers, alto foodstuffs to be smoked therein and provide smoked producte amenable to storage without any 
further treatment for extended periods, thus capable of bang used both as the primary casing and as the secondary 
casing. 

Casings of the present invention combine the functional capabilities of the pdyarrtde resin layer tor prevention of 
oxygen permeation, and the substantially water impermeability of the rraxfifled poiyolefin resin layer or motfified poly- 
defm/poJyolsfin muftMayer to prsvenl water toss By this means, ftra casing of the present invention achieves the furtc- 
tjonaTrty cJ the primary casing end the secondary casing of the prior art The foodstufts forced into the casings are more 
readily smoked and the ©noted foodstuffs can be stored for extended periods without further processing. 

The advantages of the invention are achieved irrespective of the order of constituent resn layers in the casing rcrth 
the proviso that the pcJyantde resin layer must be adjacent to the modified poJyoJefin resin layer which is selected for 
its adherence to the potyanrde resin layers. For example, when TVT denote the poJyantde resin layer, TUT denotes the 
modified poJyolefm resin layer and X>" denotes the porydeSn resin layer, the present casings include two layer construc- 
tions of W(outer)/M(inner) and M/N as well as three layer constructions of WMO and O/M/N. 

The modified polyolerln resin may be selected from rtomcpcJymars or copolymers of olefins like ethylene, propyl- 
ene, butene. or the like, mooTied by, for example, graft polymerization with unsaturated carboxylic actds Oka maJeic actd, 
fumaric add, or like organic acids, acid anhydrides, aod esters and metal salts, and having adhesive capability with 
polyamide resins. The motfified poJyolsfin resins may be in mixture with other resin components such as potyoJefin res- 
ins. 

Examples of porydsfm resins for mixing or layering with the modified pdyoJsfm resin include homopolymsrs and 
copolymers of olefins, and copolymers with other ccpcrymsrizabJe monomers like vinyl monomers. Typical exampSes 
are low or high density polyethylene, polypropylene, poiybutene, their copolymers, ionomsr resins, eihylene-acryfic acid 
copolymers, ethyiene-vinyl acetate copolymers, and the Ska The polyotefin rears can be empioyed alone or in ccrrtbi- 
nation 

The thickness of the modified poryoSefin resin layer or tfie combined thickness of the motfified polyolefin resin layer 
and the pcJyolefm resin layer should be selected to be i^ithin 1 -25pm ranga A layer thickness greater than 25^m results 
in insufficient smoking effects or requirement for a longer smoking times, while layers thinner than 1pm results in exces- 
sive we^ toss frorn the contents 

Preferably, the polyamide resn is selected from 6- Nylon, 66-Nyton or copolymers thereof. The thickness of the 
poryamide resin layer is preferably about 5-50pm, more preferably 1 0-20pm, though a slight delation is psrnrcssSate. A 
thickness of less than 5pm tends to cause excessive oxygen permeation and a thickness of greater than 50pm result 
in increased smoking times. 

Shrinkage of the heat-shrinkable tubular laminate may be in the range of 1 to 45% and preferably about 30% in 
length and in width when subjected to 95°C x 30seo 

The tubular laminate may be formed by any suitable means such as coaxtruston. The shrinkabiBty of the laminate 
is preferably provided by post extrusion biaxial orientation of the laminate, although it is envisaged that for certain prod- 
ucts the laminate may be axiaOy or transversely oriented relative to the finished casing. The laminate may be formed as 
a coextruded, seamtess tubular casing, although it is envisaged that the casing may be formed up from a sheet of lam- 
inate by seam weeding or bonding. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention is further described hereunder by reference to the preferred emborjments descrtoed in the 
following Examples. 

EXAMPLE 1 

A poryamide copolymer resin [Nyton 6:66 = 85:15; density: 1 .ISg/cm 3 ; melt flow rate: 2.6g/10ntin (230°C); melting 
point: 2C0°C; glass transition point 1 32°CJ, a modified linear low-density polyethylene resn [modified L-LDPE grafted 
with maleic anhydride: density: O.S^g/cm 3 ; melt flow rate: 1.3g/10rrnn (190°C); matting point: 120°C; Vtcat softening 
point: 110°C] and a linear tow-density polyethylene resin [L-LDPE; density: 0.9150/crn 3 ; melt flow rate: 2-3c/10rrrn 
(190°C); melting point: 120°C; Vtcat softening point 1Q2°C] were co-extruded through a mold having a triple ring- 
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formed outlet to mold a tubular terrinata The laminate was biaxiairy oriented by simultaneous stretching by three times 
its width and length to obtain a casing composed of a triple layered tubular lanvnate having 90mm folding width with 
outer layer of potyarride/15^; irtermecfiate layer of modified L-LDPE/5um; inner layer of L-LDPE/20»im; and total 
thickness of 40ym The shrinkages at 95°C x 30sec were both 30% in width and in length. 

5 

EXAMPLE 2 

In a similar manner as that of EXAMPLE 1, a casing composed of a tnpte layered tubular laminate having 90mm 
folding width with outer layer of poryamide/l5^n; intermediate layer of modJied L-LDPE/5um; inner layer of L- 
10 LDPE/15*im; and total thickness of 35*im was obtained. The shrinkages at 95°C x 30sec were both 30% in width and 
in length. 

EXAMPLES 

75 In a similar manner as that of Example 1 , a casing composed of a triple layered tubular laminate having 90mm fold- 
ing width with outer layer of polyamide/1 5um; intermediate layer of modified L-LDPE/5*im; inner layer of L-LDPE/t 0pm; 
and total thickness of 30pm was obtained. The shrinkages at 95°C x 30sec were both 30% in width and in length. 

EXAMPLE 4 

so 

In a similar manner as that of EXAMPLE 1 , a casing composed of a triple layered tubular laminate having 90mm 
folding width with outer layer of pc4yamkJe/15jim; intermediate layer of modffied L-LDPE/5um; inner layer of L- 
LDPE/5fim; and total thickness of 25um was obtained. The shrinkages at 95°C x 30sec were both 30% in width and in 
length. 

25 

EXAMPLE 5 

In a similar manner as that of EXAMPLE 1 . a casing composed of a triple layered tubular laminate having 90mm 
folding width with outer layer of rxlyanrtf e/25um; intermediate layer of modified L-LDPE/5um; inner layer of L- 
ao LDPE/5um; and total thickness of 35jim was obtained. The shrinkages at 95°C x 30sec were both 30% in width and in 
length. 

EXAMPLE 6 

35 A casing composed of a double layered tubular laminate having 90mm folding width with outer layer of pdya- 
mide/1 5pm and inner layer of modified L-LDPE/5um; and total thickness of 20pm was obtained by peeling off the L- 
LDPE inner layer of the laminate obtained in EXAMPLE 4. 

EXAMPLE 7 

40 

Apdyamide copolymer resin [Nylon 6:66 = 85:15) and a modified linear low-density polyethylene resin (modified 
L-LDPE) were co-extruded through a mold having a double ring-formed outlet to mold a tubular laminate. The laminate 
was stretched simuttaneousry and biaxiairy by three times in width and length to obtain a casing composed of a double 
layered tubular laminate fim having 90mm folding width with outer layer of poryarride/15^m; inner layer of modified L- 
45 LDPE/10um; and total thickness of 25um The shrinkages at 95°C x 30sec were both 30% in width and in length. 

EXAMPLE 8 

A polyamide copolymer resin [Nylon 6:66 = 6020; density: -\.*\4glatr?\ melting point 191 °q, a modified linear low- 
so density polyethylene resin [modified L-LDPE grafted with maleic anhydride; density: 0.94g/cm 3 ; melt flow rate: 
1.3g/10min (190°C); melting point 120°C; Vfcat softening point 110°C] and a linear tow<lensfty polyethylene resin [L- 
LDPE; density: O^ISg/cm 3 ; melt flow rate: 2.3g/10min (190°C); melting point 120°C; Vicat softening point 102°q 
were co-extruded through a mold having a triple nng-formed out) et to mold a tubular laminate. The laminate was biaxi- 
aily oriented by simultaneous stretching by three times its width and length to obtain a casing composed of a triple lay- 
55 ered tubular laminate having 90mm folding width with outer layer of rjoryamide/15um; intermediate layer of modified L- 
LDPE/Sum; inner layer of L-LDPEAI Sum; and total thickness of 35um. The shrinkages at 95°C x 30sec were both 30% 
in width and in length. 
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EXAMPLE 9 

A casing composed of a triple layered tubular laminate having 90mm fokfing width with outer layer of L- 
LDPE/1 5*im; intermecfiate layer of modified L-LDPE/5jim; inner layer of polyarrida/15|im; and total thickness of 35pm 
5 was obtained by turning inside out the tubular laminate obtained in EXAMPLE 2. 

COMPARATIVE EXAMPLE 1 

A commercially available ffrous casing having a 90mm folding width and 85jim thickness was employed. 

10 

COMPARATIVE EXAMPLE 2 

In a similar manner as that of Example 1 t a casing composed of a triple layered tubular laminate having 90mm fold- 
ing width with outer layer of poryamide/20um; intermediate layer of modified L-LDPE/5pm; inner layer of L-LDPE/25jim; 
15 and total thickness of 50jim was obtained. The shrinkages at 95°C x 30sec were both 30% in width and in length. 

COMPARATIVE EXAMPLE 3 

A polyamide copolymer resin [Nylon 6:66 = 85:15} was extruded through a mold having a ring-formed outlet to mold 
20 a tubular film. The flm was stretched simultaneously and biaxialry by three times in width and length to obtain a casing 
composed of a polyamide resin single layered tubular film having 90mm tedding width and thickness of 40jim The 
shrinkages at 95°C x 30sec were both 2S% in width and in length. 

SMOKING TEST 

25 

Each 300g of a paste mixture composed of pork mince 69 weight%, water 24 weight%, starch 5 weight% and salt 
2 weight% was stuffed in respective casings prepared with laminates obtained in the Examples and Comparative Exam- 
ples, and the stuffed casings were sealed. The sealed casings were subjected to smoking for 1 hour in a smoking room 
of ca.75-80°C and ca.40-60% Relative Humidity (RH). The obtained smoked products employing the casing of Exam- 
30 pies 1-9 as weD as of Comparative Examples 2 and 3 were compared by a plurality of experts in terms of the smell, 
taste and color with the product of Comparative Example 1 employing the conventional fibrous casing rated as 10 for 
each evaluating item. The evaluation results are shown in TABLE 1. 



Casing 


N-lvK)|i 


M+On 


Effect of smoking 








smell 


taste 


color 


Comparative Example 1 






10 


10 


10 


Example 1 


15/5/20 


25 


6 


7 


6 


Example 2 


15/5/15 


20 


8 


9 


7 


Examples 


15/5/10 


15 


8 


9 


9 


Example 4 


15/5/5 


10 


8 


9 


8 


Example 5 


25/5/5 


10 


8 


8 


7 


Example 6 


15/5/0 


5 


9 


10 


9 


Example 7 


15/10/0 


10 


9 


10 


9 


Example 8 


15/5/15 


20 


7 


8 


7 


Example 9 


OM-N15/5n5 


20 


7 


7 


6 


Comparative Example 2 


20/5/25 


30 


5 


5 


4 


Comparative Example 3 


40/070 


0 


9 


9 


9 



As clearly seen from Table 1. casings employed in Exampl es exhibited almost the same smoking effect as those of 
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Comparative Examples 1 or 3 employing the casing conventionally used as primary casings for smoking process. How- 
ever, insufficient smoking effect was obtained in Comparative Example 2 by the casing having modified potyolefm resin 
layer and potyolefin resin layer with the combined thickness of 30 urn. 

STORAGE TEST 

For the storage test, samples prepared by the above smoking test were stored in their originally packaged states 
for 10 days at 18°C and 40% Relative Hurridrty. Decrease in weight of the sample 10 days after the smoking step was 
measured. The results are shown in Table 2. 



TABLE 2 





Permeation of oxygen 
cc/m 2 • 24h*atm 


Water vapor transrnis- 
sion gAm 2 • 24h 


Loss of Weight % 




23°C*65%RH 


40°C*90%RH 


18°C*40%RH 








Just after smoking 


10 days after smok- 
ing 


Comparative Exam- 
ple 1 


2000 


>3000 


4.80 


39.00 


Example 1 


70 


17 


0.06 


0.12 


Example 2 


70 


18 


0.06 


0.12 


Examples 


70 


20 


0.07 


0.13 


Example 4 


70 


22 


0.07 


0.14 


Example 5 


40 


21 


0.07 


0.13 


Example 6 


70 


26 


0.11 


0.20 


Example 7 


70 


22 


0.08 


0.15 


Example 8 


70 


18 


0.06 


0.12 


Example 9 


70 


17 


0.05 


0.11 


Comparative Exam- 
ple 2 


55 


15 


0.06 


0.11 


Cornparative Exam- 
ples 


30 


120 


1.15 


2.50 



For samples employing casings of Examples and Ccriparative Example 2 showed after 1 0 days a small weight loss 
and surfaces with no wrinWa For the sample of Ck>mparatjve Example 1 employing the fibrous casing, the weight loss 
after 1 0 days was remarkable and mould developed on the surface. For the sample of Comparative Example 3 employ- 
ing the potyajnkje resin single layered casing, the weight loss after 10 days was between those of Examples and of 
Comparative Example 1 , but wrinkle was observed on the surface. 

Based on the test result shown in Tables 1 and 2, the present casing for smoking and storage of foodstuffs was 
evaluated from the standtpoint of a oorrtxnation of the primary casing 
and the results are summarized in Table 3. 
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TABLES 





Effect of smoking 


Storage stability 


Summarized rating 


Corrparative Example 1 


excellent 


poor 


poor 


Example 1 


good 


excellent 


excellent 


Example 2 


good 


excellent 


excellent 


Examples 


good 


excellent 


excellent 


Example 4 


good 


excellent 


excellent 


Example 5 


good 


excel lent 


excellent 


Example 6 


good 


excellent 


exceflerft 


Example 7 


good 


excellent 


excellent 


Example 8 


good 


excellent 


excellent 


Exarrple9 


good 


excellent 


excellent 


Comparative Example 2 


poor 


excellent 


poor 


Comparative Examples 


good 


poor 


poor 



By use of the present casing, it has become possWe to subject raw meat for ham and sausage stuffs 
to smoking for obtaining smoked meat products durable without any further treatment for a long period of storage- 
It will of course be realized that while the above has been given by ray of illustrative example of this invention, all 
such and other modifications and variations thereto as would be apparent to persons skilled in the art are deemed to 
fall within the broad scope and admit of this invention as set forth in the claims appended hereto. 

Claims 

1. A casing for smoking and storage of foodstuffs comprising a heat-shrinkable tubular laminate including at least one 
layer of a potyamide resin and at least one layer of a modified polyolefin resin having adhesiveness to said polya- 
mide resin, said layer of modified polyolefin resin having a thickness of from 1 to 25 jam . 

2. A casing for smoking and storage of foodstuffs according to claim 1, wherein said tubular laminate comprises an 
outer layer of the polyamide resin and an inner layer of the modified polyolefin resin. 

3. A casing for smoking and storage of foodstuffs according to claim 1, wherein said tubular laminate comprises an 
outer layer of the modified polyolefin resin and an inner layer of the polyamide resin. 

4. A casing for smoking and storage of foodstuffs comprising a heat-shrinkable tubular laminate induing at least one 
layer of a polyamide resin, at least one intermediate layer of a modified polyolefin resin having adhesiveness to said 
polyarrtde resin, and at least one layer of a polyolefin resin, said modified polyolefin resin layer and the polyolefin 
resin layer having a total thickness of from 1 to25|ira 

5. A casing for smoking and storage of foodstuffs according to claim 4, wherein said tubular laminate comprises an 
outer layer of the pdyamide resin, an intermediate layer of the modified polyolefin resin and an inner layer of the 
polyolefin resin. 

6. A casing for smoking and storage of foodstuffs according to daim 4, wherein said tubular laminate comprises an 
outer layer of the polyolefin resin, an intermediate layer of the modified polyolefin resin and an inner layer of the 
potyamide resin. 

7. A casing for smoking and storage of foodstuffs according to anyone of the preceding claims, wherein said tubular 
laminate is biaxiaJly coextruded seamless tubular laminate. 

a. A casing stuffed with foodstuffs for smoking and storage, wherein said casing comprising a heat-shrinkable tubular 
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laminate iiKJucfing 
adhesrvimesstosakJpdyar^ 

A casing stuffed with foodstuffs fa smoking and storage, wherein said casing comprising a heat-shrinkabie tubiiar 
laminate inducing at least one layer of a poryarride resin, at least one intermediate layer of a modified polyolefin 
resin having adhesiveness to said poryambe resin, and at least one layer of a polydefln resin said modified poly- 
otefin resin layer and the poryolefm resin layer having a total thickness of from 1 to 25*im. 
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